Immunomodulatory activity of marine natural products: Synthesis, spectral characterization and toxicity assessment of natural and related synthetic iodinated tyramides.
The toxicity of natural marine iodoarenes or their synthetic counterparts is widely unknown despite the fact that triiodothyronine and thyroxine are members of this class. In this work we aimed to expand such knowledge on iodinated marine natural products and tested an ascidian (Didemnum rubeum) metabolite, N-(3,5-diiodo-4-methoxyphenethyl)benzamide, together with closely related synthetic iodinated tyramides: N-(2,5-diiodo-4-methoxyphenethyl)benzamide, N-(3-iodo-4-methoxyphenethyl)benzamide, N-(4-methoxyphenethyl)benzamide, and N-(3-iodo-4-methoxyphenethyl)formamide, for their effect on the viability of rat macrophages, as well as acute toxicity on Artemia salina. The tested tyramides exerted a varying degree of toxicity towards brine shrimps, but in certain cases, the determined lethal concentrations were even lower than those of known toxicants (e.g. strychnine sulfate, SDS). The toxicity was highly dependent on the structure of these mutually related compounds, while the natural one was shown to be the most toxic. In the case of macrophage cultures, the tested tyramides exerted much less toxicity but were found to have an effect on the functioning of these normal immune cells. The samples of the tyramides were obtained by synthesis, and were fully structurally and spectrally characterized, which also provided corroboration of the proposed structure of the natural product originally isolated in minute amounts.